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AND DEVTCE FOP yPRMIN C THROUGH HOLES 



BACKGROUND OF THE INVENTION 

1. Field of "tho Invention 

The present invention relates to a method o£ 
manufacturing a ceramic honeycomb structure with some 
cell ends closed and a through hole forming device used 
10 for the process o£ manufacture - 

2. Description of the Related Art 

A filter structure for trapping the 
particulates in the exhausi: gas of an auromorive vehicle, 
for example, assumes the form of a ceramic honeycomb 
15 srrucnure 8 in which a multiplicity of cells 8 8 are 

defined by partitioning walls 81 and alternate ones of 
the cells 88 have the ends thereof closed with a closing 
material 830, ae shown in Figs- 14(a) and 14(b). 

in manufacturing the ceramic honeycomb 
20 structure 8 having this special form, as shown in Fig- 

15, a body 86 of a honeycomb structure with the two ends 
of each of the cells 88 open is fabricated and a closing 
material 830 (Figs, 14(a) and 14(b)) is filled to close 
the open cell ends - 
25 * In the prior art, the process for closing the 

cell ends of the honeycomb structure body 8 6 is performed 
in the following manner - 

AS shown in Figs. 15(a) and 15 (t»), an end 
surface of the honeycomb structure body 86 is covered 
3 0 with a wax sheet 91 and pressed to fill the wax 9 0 in the 
ends of the cells 88- Then, as shown in Fig. 15(c), the 
wax 90 filled in -the cell ends to be closed is scraped 
out manually using a jig or the like thereby to form open 
cell ends 880. 

3 5 The honeycomb structure body 86 is dipped into 

a slurry 6 0 containing an end closing material with the 
end surface of the body 86 filled with the wax 90 down. 
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so that, the slurry 60 is caused to enter the cell ends 88 
lacking the wax 90. The slurry 6 0 is then dried or baked 
while at the same time removing the wax 90. In the case 
where the closed portion 83 is formed at the two end 
5 surfaces of the honeycomb structure, the aforementioned 

process up to the dipping into the slurry is repeated for 
the other end surface. 

The conventional method of manufacturing a 
honeycomb structure described above poses the following 
10 problems- 

specifically, as described above, the process 
for closing tne ceix ends includes a multiplicity of 
complicated steps of removing the filled in wax 90, With 
the decrease in the thickness of the honeycomb structure 

15 and the cell size, on the other hand, it has become 

increasingly difficult to manually remove the wax 90, 
thereby further adding to the number of steps. 

Also, in the case where the closed portion 83 
is formed at the two end surfaces of the honeycomb 

20 structure body 86, the process (masking) for filling the 

wax 90 and removing a part thereof is required for each 
of the two end surfaces. This is one of the processes 
for which improvement is required most of all the 
processes of manufacturing a honeycomb structure. 

25 SUMjMARY OF THE INVENTION 

^ The present Invention has been developed in view of 
the problems of the prior art described above, and is 
intended to provide a method of manufacturing a honeycomb 
structure and a through hole forming device used in the 
30 manufacturing process, wherein the steps of closing the 

ends of a part of the cells at least on an end surface of 
the honeycomb structure can be improved. 
BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a diagram for explaining the step of 
35 attaching a resin film on the honeycomb structure body 

according to a first embodiment of the invention. 

Fig. 2 is a diagram for explaining the step of 
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foirming tnrougH Holes according t.o the first omfaodiment . 

Pig. 3 is a diagram for explaining the state formed 
with through holes and a contour according to the first 
embodiment . 

5 Fig. 4 is a diagram for escplaining the step of 

dipping in a slurry according to the first embodiment. 

rig. 5 is a diagram for explaining the cell shape of 
the honeycomb structure according to a third embodiment 
of the invention. 
10 Fig, 6 is a diagram for explaining the steps up to 

the through hole forming step according to a fourth 
embodiment of the invention. 

Fig. 7 is a diagram for explaining the steps up to 
the through hole forming step according to a fifth 
15 embodiment of 'the invention. 

Pig. 9 is a diagram for explaining the division into 
blocks according to a sixth embodiment of the invention. 

Fig. 9 is a diagram for explaining the area of a 
block SI according to the sixth embodiment. 
20 Fig. 10 is a diagram for explaining the area of a 

block S2 according to the sixth embodiment. 

Figs. 11(a) to 11(d) are diagrams for explaining the 
manufacturing process according to a seventh embodiment 
of the invention, in which Fig. 11(a) is the step of 
25 attaching a resin film on the honeycomb structure body. 

Fig. 11(b) the step of forming through holes in the resin 
film. Fig. 11(c) the step of depositing the mask powder^ 
and Fig- 11(d) the step of impregnating the cell ends 
with the slurry. 
3 0 Fig. 12 is a diagreim for explaining the step of 

charging the mask powder according to the seventh 
embodiment • 

Fig. 13 is a diagram for explaining the state in 
which a mask portion 40 is formed according to the 
35 seventh embodiment. 

Figs. 14(a) and 14(b) are diagrams for explaining 
the conventional honeycomb structure, in which Fig. 14(a) 
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. is a sectional vi©w and Fig- 14(b) a front view. 

Figs- 15(a) to 15(d) are diagrams for explaining the 
step of closing the cell ends according to the prior art. 
DESCRIPTION OF THE PREFERRED EMBODIMENTS 
5 According to a first aspect o£ the invention, there 

is provided a method o£ manufacturing a ceramic honeycomb 
structure in which a part of the cell ends located at an 
end surface of the honeycomb structure are closed, 
comprising the steps of fabricating a honeycomb erructure 
10 body wirh the cell ends opened at the end surfaces and 

closing a part of the cell ends at an end surface of the 
honeycomb structure body, tne cell end closing step 
including the substeps of attaching a film to the end 
surface of the honeycomb structure body in such a manner 
15 as to cover at least a part of the cell ends, forming 

through holes by thermally melting or burning off the 
film located at the cell ends to be closed, dipping the 
end surface in a slurry containing an end surface closing 
material, causing the slurry to enter the cell ends by 
2 0 way of the through holes, and hardening the slurry while 

at the same time removing the film. 

The most noticeable poinr in this aspect of the 
invention is that the film attached to. an end surface is 
thermally melted or burned off to form the through holes. 
2 5 The film is made of a resin that can be thermally 

melted or burned off- a film such as a thermoplastic 
synthetic resin, for example, can t>e used. Various 
methods of attaching tlie film can be employed, including 
a method using an adhesive film coated with an adhesive 
30 in advance, a method in which an adhesive is applied on 
the honeycomb structure body or the film in the film 
attaching step, or a method in which the film is fusion 
welded without using any adhesive. 

The slurry containing the end surface closing 
35 material can be hardened by drying or baking or by any of 

other various hardening means. 

The step of impregnating the cell ends with the 
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Slurry can to carried out ©itlner b©for© or after t>alc±ng 
th© honeycomb structure body. According to whether this 
step is carried out before or after baking the honeycomb 
structure body, the composition of the slurry, the method 
5 o£ hardening o£ the slurry, etc. are preferably changed 

appropriately. 

The operation and effects of this aspect of the 
invention will be explained. 

According to this aspect of the invention, the film 
10 is attached to an end surface of the honeycoinb structure 

body, and then the desired portions of the film are 
thermally melted or burned off to form through holes . 
Therefore, the conventionally required step of scraping 
out the wax filled in is eliminated. In other words, 
IS since the through holes can be formed simply by heating 

the portions of the film to be formed with the through 
holes, there is no object to be removed physically and 
therefore the work is greatly simplified- 

Even in the case where the process is carried out 
20 manually as in the prior art, therefore, the efficiency 

can be remarkably improved as compared with the 
conventional process of scraping out the wax filled in 
the cell ends. Further, automation with a machine can be 
facilitated • 

25 After forming the through holes, the end surface is 

dipped in a slurry containing an end surface closing 
material, the cell ends are impregnated with the slurry 
by way of the through holes, and then the slurry is 
hardened thereby to form the closed portions. In this 

30 way, the cell ends can be easily closed. 

The film can be finally removed by burning, for 
example. This work of removal is very easy. For 
removing the film, heat may be applied at the same time 
as or independently of any drying or baking of the slurry 

35 which may be done. 

The film can alternatively be removed mechanically 
instead of by burning off. 
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AS described above, in the manufacturing metliod 
according to this aspect of the invention, the step of 
closing a part of the cell ends at the end surface of the 
honeycomb structure body can be improved, resulting in a 
remarkable improvement of the productivity of the 
honeycomb structure with a part of the cell ends thereof 
closed as compared with the prior art. 

The film used in this aspect of the invention may be 
made of a natural material such as cellophane or a 
synthesized material such as PET (polyethylene 
terephthalate) , PP (polypropylene) or polyester. 

According to a second aspect of the invention, there 
is provided a method of manufacturing a ceramic honeycomb 
structure, wherein the through holes are preferably 
15 formed in the film by radiating a high-density energy 

beam to the film and thereby thermally melting or burning 
off the film. In such a case, the film can be melted or 
burned off instantaneously by the heat transmitted from 
the high-density energy beam and the through holes can be 
20 easily formed. Further, the position at which the high- 

density energy beam is radiated can be controlled with so 
high a precision that the positions where the through 
holes are to be formed can be controlled accurately and 
the automation can be accomplished with compararive ease. 
25 Also, the through holes of the film can be formed by 

bringing a heated jig into contact with the film and 
melting or burning off the film- 

According to a third aspect of the invention, there 
is provided a method of manufacturing a ceramic honeycomb 
3 0 structure, wherein preferably a transparent or 

translucent fiXm is used and the positions to be 
irradiated with the high-density energy beam are 
determined based on the positional information of the 
cell ends acquired by an image processing means for 
3 5 recognizing the positions of the cell ends visually 

through the film attached to the end surface of the 
honeycomb structure body. Even in the case where the 
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ceramic honeycomb structure body is unavoidably deformed 
in the course of manufacture, the positions of the cell 
ends can be determined accurately by the image processing 
means, and the positions to be irradiated with the high- 
5 density energy beam can be determined based on the 

positions of the cell ends thus determined. In this way, 
the accuracy o£ the step o£ forming the through holes can 
be improved and the automation of the same step can be 
promoted . 

10 According to a fourth aspect of the invention, there 

is provided a method of manufacturing a ceramic honeycomb 
structure, wherein the high-density energy beam is 
preferably a laser beam. In such a case, the light 
having a calorific value required for melting or burning 
15 off the film can be easily and accurately obtained. 

Also, fine adjustment is easy. The laser beam may be a 
CO2 laser beam, a YAG laser beam or any other laser beam 
generated from any laser source. 

According to a fifth aspect of the invention, there 
20 is provided a method of manufacturing a ceramic honeycomb 

structure in which some of the cell ends located on the 
end surfaces of the ceramic honeycomb structure are 
closed., comprising the steps of: 

preparing a honeycomb structure body with all 
25 the cell ends open on the end surfaces; 

attaching a transparent or translucent resin 
film in such a manner as to cover one of the end surfaces 
of the honeycomb structure body; 

forming through holes by thermally melting or 
3 0 burning off the resin film portions located at the cell 
ends to be closed; 

placing the honeycomb structure body on a base 
with the end surface having the resin film attached 
thereto up and the other end surface down; 
3 5 charging the masking powder by way of the 

through holes of the resin film and depositing the 
masking powder at the cell ends of the other end surface; 
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forming mask portions by hardening the 
deposited masking powder; 

impregnating each end surface with a slurry 
containing an end surface closing material, and causing 
5 the slurry to enter the cell ends by way of the through 

holes at the end surface having the resin film attached 
thereto, and by way of openings lacking the mask portions 
at the end surface having the mask portions; and 

hardening the slurry while at the same time 
10 removing the resin film and the mask portions* 

The most noticeable poinr of this aspect of "che 
invention is that the process for masking the two end 
surfaces of the honeycomb structure is carried out in 
such a manner that a resin film is attached to one of the 
15 end surfaces and used as a masking member formed with 

through holes for one of the end surfaces while a masking 
member formed with the mask portions using the masking 
powder is used for the other end surface. 

A film made of resin that can be thermally melted or 
2 0 burned is used as the aforementioned resin film. For 

example, a film made of a thermoplastic synthetic resin 
can be used. Also, the resin film is attached by any of 
various methods including a method using an adhesive film 
making up a resin film coated with an adhesive in 
25 advance, a method in which an adhesive is coated on a 

honeycomb structure body or a resin film at the time of 
attaching and a method in which a resin film is welded 
without using an adhesive. 

The masking powder that can be hardened after being 
30 deposited on the cell ends is used. The hardening can be 
accomplished by any of various methods including a method 
in which a part or the whole of the powder is melted with 
heat and solidified, and a method in which adjacent 
powder particles are joined by chemical reaction. 
35 The slurry containing the end surface closing 

material can be hardened by drying or baking or by any of 
various other methods of hardening. 
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The step of causing the slurry to ©nt©r the cell 
ends can be carried out either before or after baking the 
honeycomb structure body. According to whether this step 
is carried out before or after baking the honeycomb 
5 structure body, the coiuposition and the hardening method 

of the slurry is preferably changed. 

in this aspect of the invention, the step of masking 
the end surfaces of the honeycomb structure body includes 
the substep of attaching the resin film to one of the end 
10 surfaces and forming through holes by melring or burning 

off rhe desired portions of the resin film. As a result, 
one of the end surfaces is masked with the resin film. 

The through holes are formed in the resin film by 
radiating a high density energy beam on the resin film 
15 and thereby melting or burning off the film. The film 

can be melted or burned off instantaneously by the heat 
transmitted from the high-density energy beam and the 
through holes can be easily formed. Further, the 
position of radiation of the high-density energy beam can 

2 0 be controlled with so high a precision that the positions 

of the through holes can be controlled accurately and the 
automation can be accomplished with comparative ease. 

Then, the other end surface is masked using the 
method of masking the resin film described above. 
25 Specifically, as described above,, the honeycomb structure 

body is placed on a base with the end surface having the 
resin film attached thereto up and the other end surface 
down. AS a result, the cell ends of the other end facing 
down are closed by the base. , Under this condition, the 

3 0 masking powder is charged by way of the through holes of 

the resin film. The masking powder is deposited on the 
cell ends of the other end surface- Then, the masking 
powder thus deposited is hardened to form mask portions. 
After that, the two end surfaces are impregnated 
35 with a slurry containing an end surface closing material. 

Thus, the slurry enters the cell ends by way of the 
through holes at the end surface having the resin film 
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attached thereto. Also, the slurry enters the cell ends 
of the end surface having the mask portions through 
openings lacking the mask portions. 

By hardening the slurry while at the same time 
5 removing the resin film and the mask portions, the 

desired ceramic honeycomb structure is obtained - 

The resin film and the mask portions can be removed 
finally by burning, for example. In such a case, the 
removing work is very easy. For removing the resin film 
10 or the like, heat may be applied at the same time as, or 

independently of, the process, if any, of drying or 
baking the slurry, 

Also, the resin film and the mask portions can be 
separated mechanically instead of by burning. 
15 NOW, the operation and the effects of this aspect of 

the invention will be explained . 

in this aspect of the invention, the step of masking 
the two end surfaces of the honeycomb structure body 
requires, unlike in the prior art, no work for filling 
2 0 the wax and scraping out a part of the wax. 

Specifically, on one end surface, the through holes can 
be formed simply by heating the portions of the resin 
film to be formed with the through holes and nothing is 
required to be removed for a greatly simplified process. 
25 On the other end surface, the masking powder can be 

charged easily only at the places requiring the masking 
utilizing the resin film, and therefore the mask portions 
can be very easily formed. 

As a result, the masking process can be remarkably 
30 improved over the prior art by reducing the working time, 

the number of steps and the production cost. 

Also, in this aspect of the invention, the process 
for forming the through holes in the resin film can be 
automated using a machine for further improving the 
35 working efficiency. 

Further, the masking powder is charged accurately at 
intended positions by way o£ the through holes o£ the 
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resin film without erroneously masking the two ends of a 
given cell. Thus, a honeycomb structure of high quality 
can be produced. 

This aspect of the invention can thus provide a 
5 method of manufacturing a honeycomb structure in which 

the process for closing a part of the cell ends of the 
end surfaces of ttie honeycomb structure is improved - 

The resin film used in this aspect of the invention 
may be either a natural material such as cellophane, or a 

10 synthetic material such as PET (polyethylene 

terephthlate ) , PP (polypropylene) or polyester. 

According to a sixth aspect of the invention, there 
is provided a method of manufacturing a ceramic honeycomb 
structure, wherein the positions to be irradiated with 

15 the high-density energy beam are determined preferably 

based on the positional information of the cell ends 
acquired by use of image processing means for recognizing 
the positions of the cell ends visually through the resin 
film attached to the end surfaces. Even in the case 

20 where the ceramic honeycomb structure body is unavoidably 

deformed in the course of manufacture, the positions of 
the cell ends can be accurately determined by the image 
processing means and the positions to be irradiated with 
the high-density energy beam can be determined based on 

2 5 the positions of the cell ends thus determined. 

Therefore, both the accuracy of the step of forming the 
through holes is improved and automation can be promoted 
at the same time* 

According to a seventh aspect of the invention, 

3 0 there is provided a method of manufacturing a ceramic 

honeycomb structure, wherein the high-density energy beam 
is preferably a laser beam, in such a case, a light 
having a calorific value required for melting or burning 
off the film can be easily and accurately obtained. 
35 Also, fine adjustment is easy. The laser beam may be a 

CO£ laser beam, a YAG laser beam or any of other laser 
beam generated from any laser source. 
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According to an eighth aspect of the invention/ 
there is provided a method of manufacturing a ceramic 
honeycomb structure, wherein the masking powder 
preferably contains thermos tting resin powder- In such 
5 a case, the thermosetting resin powder can be hardened 

after depositing the masking powder on the cell ends of 
the other end surface. In this way, the mask portions 
can be easily formed by hardening the masking powder. 

The thermosetting resin powder may be epoxy resin, 

10 phenol, melamine^ etc. 

According to a ninth aspect of the invention, there 
is provided a method of manufacturing a ceramic honeycomb 
structure, wherein the masking powder preferably contains 
resin powder having a different melting point from the 

15 thermosetting resin powder. in such a case, during the 

process of hardening the masking powder, one type o£ 
resin powder (the thermosetting resin powder or the resin 
powder having a different melting point) is melted while 
the other type of resin powder maintains a solid state. 

20 As a result, the solid resin powder is distributed 

uniformly for an improved uniformity of the mask 
portions - 

The aforementioned resin powder having a different 
melting point may be either thermosetting resin powder or 
25 thermoplastic resin powder. The thermoplastic resin 

powder may be polyethylene powder, polypropylene or 
polystyrene • 

According to a tenth aspect of the invention, there 
is provided a method of manufacturing a ceramic honeycomb 

3 0 structure, wherein the masking powder preferably contains 
a foaming agent, in such a case, a space can be formed 
by foaming between the particles of the thermosetting 
resin particles at the time of hardening the masking 
powder, and gaps which otherwise might exist around each 

35 masking portion be completely eliminated by expanding the 

volume of the masking portions. A specific example of 
the foaming agent is Microsphere (trade name). 
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According to an lltli aspect of the invention, there 
is provided a method of manufacturing a ceramic honeycomb 
structure, wherein the masking powder preferably contains 
a fluidity improver for improving the fluidity at the 
5 time of charging the masking powder. In such a case, the 

masking powder that has been charged can be deposited 
with a comparatively high density, thereby making it easy 
to acquire high compaction at the subsequent time of 
hardening. A specific example of the fluidity improver 
10 is a surface active agent having a surface lubrication 

effect or a surface active agent having a function to 
prevent surface charging- 

According to a IZth aspect of rhe invention, there 
is provided a through hole forming device for forming 
15 through holes at the desired positions of the cell ends 

in a transparent or translucent film attached to cover at 
least a part of the open cell ends at an end surface of a 
honeycomb structure, the device comprising image 
processing means for acquiring the positional information 

2 0 by recognizing the positions of the cell ends visually 

through the film attached to the end surface, heat 
radiation means for radiating a high-density energy beam 
on the film, and control means for determining the 
positions of the high-density energy beam radiation based 
25 on the positional' information output from the image 

processing means and thereby operating the heat radiation 
means . 

With the through hole forming device according to 
this aspect of the invention, the high-density energy 

3 0 beam can be accurately radiated according to the 

positional information of tne cell ends acquired by the 
image processing means. By use of this through hole 
forming device, therefore, the step of closing a part of 
the cell ends can be remarkably improved over the prior 
35 art in manufacturing the honey comb structure* 

According to a 13th aspect of the invention, there 
is provided a through hole forming device, wherein the 
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hign-denslty energy beam is preferably a laser becim as in 
tlie af oremenr-ioned case. 

According to a 14th a&pect o£ the invention, there 
is provided a method of manufacturing a ceramic honeycomb 
5 structure with a part of the cell ends at an end surface 

of the ceramic honeycomb structure closed, wherein the 
process for closing a part of the cell ends o£ an end 
surface of a honeycomb structure body produced with the 
cell ends open to the end surface includes the steps of; 
10 acquiring the positional information on the 

cell ends using an image processing means for recognizing 
the positions of the cell ends; 

attaching a film to the end surface of rhe 
honeycomb structure body in such a manner as to cover at 
15 least a part of me cell ends; 

forming through holes by thermally melting or 
burning off the portions of the film located at the cell 
ends to be closed based on the positional information; 

dipping th© end surface in a slurry containing 
20 an end surface closing material and causing the slurry to 

enter the cell ends by way of the through holes; and 

hardening the slurry while at the same time 
removing the film. 

Xn the method in this aspect o£ the invention, the 
25 positional information on the cell ends at an end surface 
is acquired before attaching the film to the end surface- 
After attaching the film to the end surface, through 
holes are formed in the film in accordance with the 
acquired positional information* No film covers the cell 
3 0 ends at the time of acquiring the positional information 

on the cell ends, and therefore very clear image data and 
very accurate positional information can be acquired- 
Also, in view of the fact that the film can be attached 
subsequently, the film is not required to be transparent 
3 5 or translucent and an opaque film may be used. 

According to a 15th aspect of the invention, there 
is provided a method of manufacturing a ceramic honeycomb 
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structure with a part of the cell ends ar an end surface 
thereof closed, wherein the process of closing a part of 
the cell ends at an end surface c£ the honeycomb 
structure produced with open cell ends at the end surface 
5 includes the steps of acquiring the positional 

information on the cell ends using an image processing 
means for recognising the positions of the cell ends, 
forming through holes by thermally melting or burning 
off r based on the positional information, predetermined 
10 portions of the film prepared to cover at least a part of 

the cell ends and located at the cell ends to be closed, 
attaching a film on the end surface of the honeycomb 
structure, locating the through holes at the cell ends to 
be closed, dipping the end surface in a slurry containing 
15 an end surface closing material, and hardening the slurry 

while at the same time removing the film. 

in this aspect of the invention, the positional 
information on the cell ends of an end surface is 
acquired before attaching the film on the particular end 
2 0 surface- Further, before attaching the film on the end 

surface, the through holes are formed in the film based 
on the positional information- In this case, therefore, 
the process for forming through holes in the film can be 
carried out for the film separately. Thus, the 
25 possibility is eliminated of affecting the honeycomb 

structure body or the other end surface thereof at the 
time of forming the through holes, thereby improving the 
workability of manufacturing a ceramic honeycomb 
structure. 

30 According to a 16th aspect Of the invention, there 

is provided a method of manufacturing a ceramic honeycomb 
structure, wherein the through holes of the film are 
preferably formed by radiating a high-density energy beam 
on the film and thereby melting or burning off the film. 

35 AS a result, the positions where the through holes are 

formed can be accurately controlled as in the foregoing 
case. Also, the process of forming the through holes can 
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be automa-ced with comparative ease. 

According to a 17r,n aspect of the invention, there 
is provided a method o£ manufacturing a cer sonic honeycomb 
structure, wherein the high-density energy beam is 
5 preferably a laser beam. In this case, the positions to 

be radiated with the laser beam and the calorific value 
thereof can be controlled with high precision, and 
therefore the accuracy of forming the through holes can 
be improved . 

10 According to an 18th aspect o£ the invention, there 

is provided a method of manufacturing a cezrajtiic honeycomb 
structure, wherein the through holes can be formed in the 
film by bringing a heated jig into contact with the film 
and melting or burning off the film. m such a case, a 

15 comparatively simple device such as a jig having a 

function similar to a soldering iron as compared with the 
high-density energy radiator can be used, while at the 
same time reducing the equipment cost. 

According to a 19th aspect of the invention, there 

2 0 is provided a method of manufacturing a cerajnic honeycomb 

Structure, wherein the size of each through hole formed 
in the film attached to the cell ends is preferably 
changed in accordance with the opening area of the cell 
ends. Specifically, the opening area of the cell ends 

25 open to the end surfaces of the honeycomb structure body 
is not necessarily the same but is somewhat varied from 
one cell end to another. Especially, the cell ends in 
contact with the outer peripheral edge of the end surface 
often have a smaller opening area. In the case where the 

30 opening areas are varied as described above, the size of 

each through hole is changed in accordance with the 
opening area thereof. Specifically, a large through hole 
is formed for a large opening area, and vice versa. As a 
result, an appropriate amount of slurry can be caused to 

35 enter in accordance with the opening area and the 

variation of the thickness between the closed portions 
can be reduced . 
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The opening area and the size of the through holes 
may foe proportional to each other. Also, the value of 
the opening ar a may be segmented into predetermined 
ranges thereby to form groups, for each of which the size 
5 of the through hole is determined by setting a constant 

value, other methods can also be used. 

According to a 2 0th aspect of the invention, there 
is provided a method of manufacturing a ceramic honeycomb 
structure/ wherein the through holes are preferably 

10 formed substantially in a circle about the center of 

gravity of the opening area of each cell end. in such a 
case, an unbalanced arrangement of the slurry which 
enters by way of the through holes can be suppressed in 
the subsequent steps, 

15 According to a 2 1st aspect of the invention, there 

is provided a method of manufacturing a ceramic honeycomb 
Structure, wherein the film may be a resin film or a wax 
sheet. The resin film may be made o£ a thermoplastic 
synthetic resin, for example, as described above. The 

2 0 wax sheet, on the other hand, may be made o£ the wax of 

paraffin group. 

According to a 2 2nd aspect of the invention^ there 
is provided a method of manufacturing a ceramic honeycomb 
structure, wherein the through holes are preferably 

25 formed using a high-density energy beam in such a manner 
that the high-density energy beam is radiated first at 
the center of each through hole to be formed and the 
diameter of the through hole is increased progressively 
to the desired size while changing the position of 

30 radiation spirally • 

in this case, the through holes can be formed 
beautifully without any remainder of the film removed. 
Also, a high-density energy beam radiated in this case 
has a comparatively low energy density and has a smaller 

35 diameter than the desired through holes • As a result, 

the high-density energy beam is prevented from reaching 
the other end through the cell. Thus, the film which may 
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have already been attached -to the other end is prevented 
from being damaged. 

According to a 23rd aspect of the invention, there 
is provided a method of manufacturing a ceramic honeycomb 
5 structure , wherein the through holes are formed 

preferably in such a manner that the position of 
radiation of the high-density energy beam is fixed while 
the honeycomb structure body is moved to radiate the 
high-density energy beam at the desired position. in 
10 radiating the high-density energy beam, rhe high-density 

energy beam radiator and/or the honeycomb structure body 
is required to be moved relatively to each other or to 
the other, as the case may be* 

in such a case, the device for radiating the high- 
15 density energy beam which has a very high precision is 

always heavier than the honeycomb structure body. 
Therefore, the use of a device for moving the honeycomb 
structure body rather than the use of the device for 
moving the high-density energy beam can contribute to a 
20 lower equipment cost and an improved device stability. 

According to a 24th aspect of the invention, there 
is provided a method of manufacturing a ceramic honeycomb 
structure, wherein the image processing means preferably 
produces the positional information of the cell ends in 
25 such a manner that the end surface of the honeycomb 

structure body is segmented into a plurality of blocks 
for each of which the image data for the area including 
the particular block and an area duplicated with at least 
a part of an adjacent block is collected for each block, 
3 0 and the image data for all the blocks are coupled to each 

other by superposing the duplicated areas thereby to 
produce the positional information on the cell ends for 
the entire surface end - 

in this case, each unit of the image data collected 
3 5 by the image processing means can be reduced by 

segmentation into the blocks. As a result, the accuracy 
of each image data can be improved. Also, each image 
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data is collected ±n such a manner as ro include the data 
on a portion duplicated with an adjacent block ae 
described above. As a result, the image data for th© 
whole end surface of the honeycomb structure body can be 
5 accurately formed by superposing the duplicated portions, 

thereby making it possible to acquire accurate positional 
information for each cell end* 

According to a 2 5th aspect. of the invention, there 
is provided a method of manufacturing a ceramic honeycomb 

10 structure, wherein the image processing means preferably 

collects the image data using a set of cameras fixed in 
position while the honeycomb structure body is moved to 
locate each of the blocks sequentially within rhe range 
of visual field of the cameras - 

15 In collecting the image data of each block, the 

camera and the honeycomb structure body are required to 
be moved relatively to each other- In such a case, the 
equipment cost can be reduced and the device stability 
improved more by rendering the honeycomb structure body 

20 movable than by rendering the device including the very 

precise camera movable. Also, the honeycomb structure 
body may be moved between a fixed high— density energy 
beam source and a fixed camera unit. In such a case, a 
plurality of steps can be automated easily. 

25 According to a 26th aspect of the invention, there 

is provided a method of manufacturing a ceramic honeycomb 
structure, wherein the through holes are preferably 
formed for each block, and in the presence of a block 
distant from any adjacent block immediately after 

3 0 completely forming the through holes for a given block, 

the through holes are preferably formed for the distant 
block. As a result, the deformation due to the thermal 
distortion of the film can be suppressed more than when 
adjacent blocks are continuously processed. 

35 (Embodiment 1) 

A method of manufacturing a ceramic honeycomb 
structure according to an embodiment of the present 



2 0 0 14 5mOB 15«05j} AOKl, lSH10AtY9h7^3 8rjb47Uiyil 



r. ^4/ vj j 



- 20 - 

invenrion will be explalnecl with reference to Figs. 1 to 
4 . 

According to this embodiment, as shown in Fig» 14 ^ 
rhere is provided a method of manufacturing a ceramic 
5 honeycomb structure 8 with some of the cell ends at an 

end surface thereof closed for the carrier of an exhaust 
gas purifier of an automotive vehicle. 

AS shown in Fig- 1, after fabricating a honeycomb 
structure body 86 with all the cell ends open to an end 

10 surface, a part of the cell ends 82 at the end surface of 

the honeycomb structure body 86 are closed by attaching a 
transparent or translucent resin film 2 to the end 
surface 861 of the honeycomb structure tjody 8 6 in such a 
manner as to cover the cell ends 82, Then, as shown in 

15 Fig. 2, the portion of the resin film 2 located at the 

cell ends 82 to be closed is thermally melted or burned 
off thereby to form through holes 20. As shown in Fig. 
4, the end surface 861 is dipped in a slurry fiO 
containing an end surface closing material, and the 

20 slurry 60 is caused to enter the cell ends 82 by way of 

the through holes 20, after which the slurry 60 is 
hardened while at the same time removing the resin film 
2 - 

According to this embodiment, the honeycomb 
2 5 structure body 86 has been fabricated by extrusion 

molding. Specifically, a long cylindrical honeycomb 
structure having a multiplicity of square cells is 
fabricated using a ceramic material constituting 
cordierite and cut off to a predetermined length thereby 
30 to form the honeycomb structure body 86. The cell ends 

82 of the honeycomb structure body 86 are all open to the 
two end surfaces 861, 862. 

As shown in Fig. 1, a resin film 2 is attachisd over 
the entire end surface 861. This embodiment uses a 
35 thermoplastic resin film having a total thickness o£ 110 

(Jim having one surface thereof coated with an adhesive. 

Then, according to this embodiment, the portion of 
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the resin film 2 located on the cell ends 82 to be closed 
is thermally melted or burned off using a througli hole 
forming device 5 thereby to form the through holes 20. 

AS shown in Fig. 2, the through hole forming device 
5 5 includes image processing means 51 for acquiring 

positional information by visually recognizing the cell 
ends 82 through the resin film 2 attached to the end 
surface 8 61, heat radiation means 52 for radiating a 
high-density energy beam (laser beam) 520 on the resin 
10 film 2, and control means 53 for determining the position 

of radiation of the high-density energy beam 520 and 
operating the heat radiation means 52 based on the 
positional information supplied from the image processing 
means 51. 

15 The image processing means 51 includes a camera unit 

511 for picking up an image of the end surface, and an 
image processing unit 512 for forming image data. A 
plurality of camera units 511 are preferably installed in 
accordance wirh the size of the end surface- This 
20 embodiment, however, is so configured with a single 

camera unir 511 which is moved appropriately for 
sequentially imaging a plurality of areas. 

The heat radiation means 52 includes a CO2 laser 
emitter 521 and a moving unit 522 having built therein a 
25 control unit for the CO2 laser emitter 521. A plurality 
of CO2 laser emitters 521 are preferably installed for an 
improved efficiency, although this embodiment uses one 
CO2 laser unit for the reason of equipment cost. 

The control means 53 calculates the position and the 
3 0 opening area of each cell end 82 based on the image data 

received from the imag-e processing means 51, and 
determines the positions of the through holes 2 0 by 
determining the positions of the cell ends 82 to be 
closed. Also, a contour position 22 (Fig. 3) for cutting 
35 off the unrequired surrounding portion of the resin film 

2 is determined. The resulting information on the 
positions of the through holes and the contour position 



2 0 0 1^ 5mOB 15B|06ii AOKl, I SH I DAtY9h>>^3 8rJb4VUnil 



- 22 - 

are applied to the heat radiation means 52 for 
controlling the movement of and the radiation by the CO2 
laser emitter 521. 

By using the through hole forming device 5 having 
5 this configuration, as shown in Pig. 2, the end surface 

861 of the honeycomb structure body 8 6 is first imaged by 
the camera unit 511 thereby to produce image data. Then, 
the control means 53 calculates the through hole 
positions and the contour position. According to this 

10 embodiment, the positions where the through holes are to 

be formed are determined in such a manner as to form the 
closed portions in a checkerwork form with adjacent cells 
alternately open and closed. 

AS the next step, the honeycomb structure is moved 

15 to the position under the laser radiation means or the 

laser radiation means is moved, and the origin is set at 
the same position on the coordinate with the honeycomb 
structure located just under the camera unit and the 
radiation means . 

2 0 In response to an instruction from the control means 

53, the laser beam 520 is radiated sequentially from the 
CO2 laser emitter S21 and by thus melting or burning off 
the resin film 2, the through holes 20 and the contour 
position 22 are formed. 

25 As a result, as shown in Fig. 3, the resin film 2 is 

formed on the end surface of the honeycomb structure body 
86 with the unrequired portion 2 9 outside the periphery 
of the contour position 22 cut off and the through holes 
20 formed at the portion of the resin film 2 located on 

30 the cell ends to be closed. 

This process including the step of attaching the 
resin film 2 to the step of forming the through holes is 
carried out similarly for the other end surface o£ the 
honeycomb structure body 86. In the process, one of the 

35 ends of each cell is closed by the resin film 2, while 

the other cell end is formed with a through hole 20. 

Each square lacking a part of the periphery thereof 
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is nor formed as an open portion in a checkerwork form 
bu-t is entirely filled with ttie closing material- 

Then, the end suxface 861 is dipped in the slurry 60 
containing the end surface closing material, and the 
5 slurry 60 is caused to enter the cell ends by way of the 

through holes. In this embodiment, as shown in Fig- 4, a 
dipper 6 is used- The dipper 6, as shown, includes a 
handling unit 61 for holding and moving the honeycomb 
structure body 8 6 constituting a work, a liquid tank 62 

10 filled with the slurry 60 containing an end surface 

closing material with a main componenT: to make up 
cordierite after baking, and a control unit 63 for 
controlling the handling unit 61. The control unit 63 is 
connected with a liquid level sensor 631 for detecting 

15 the liquid level of the slurry 60. 

In conducting the work with the dipper 60, the first 
step, as shown in Fig. 4, is to place the honeycomb 
structure body 8 6 on a base 6 4 with the end surface to be 
processed down. Then, the honeycoitO? structure body 86 is 

2 0 held and lifted to a predetermined height by a clamp 611 

Of the handling unit 61. The handling unit 61 is moved 
to move the honeycomb structure body 8 6 over the slurry 
60, Then, the handling unit 61 is lowered to dip the end 
surface of the honeycomb structure body 86 in the slurry 
25 60. 

At the same time, the control unit 63 calculates the 
dipping depth from the data of the liquid level sensor 
631 and the vertical distance covered by the handling 
unit 61, and controls the handling unit 61 to attain the 

3 0 desired dipping depth. 

AS a result, the slurry 60 enters the cell ends 82 
by way of the through holes 2 0 at the end surface of the 
honeycomb structure body 86- 

Then, the work using the dipper 6 is repeated in 
3 5 similar fashion for the other end surface of the 

honeycomt> structure body 86. 

The honeycomb structure body 8 6 having the cell ends 
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82 impregnated with the slurry 6 0 is dried and leaked. 

in this way, the slurry 60 is baked and solidified 
into a closing material 8 0 thereby to form the closed 
portions 83, while at the same time burning off the resin 
5 film 2 that has thus far been attached to the end 

surface. The honeycomb st-ructure 8 with some of the cell 
ends closed can thus be obtained. 

Now, the operation and effects of the present 
embodiment will be explained - 
10 According to this embodiment, as described above, 

after attaching the resin film 2 to an end surface of the 
honeycomb structure body 86, the desired portion of the 
resin film is thermally melted or burned off thereby to 
form the through holes- Therefore, the work for forming 
15 the through holes is very simple as compared with the 

prior art. Especially in this embodiment, a laser beam 
52 0 constituting a high-density energy beam is radiated 
on the resin film 2 to form the through holes 20. As a 
result, tne through holes 2 0 can be formed very easily 
20 with high precision- 

Further, this embodiment uses a through hole forming, 
device 5 having the image processing means 51 described 
above. Even with a ceramic honeycomb structure which is 
unavoidably deformed in the course of manufacture, 
25 therefore, the positions of the cell ends of the end 
surface can be found accurately. Especially in this 
embodiment, the use of a transparent or translucent resin 
film makes possible effective utilization of the image 
processing means. 
3 0 In this way, the automation of the work of forming 

the through holes made possible by use o£ the through 
hole forming device 5 described above can remarkably 
improve the efficiency as compared with the conventional 
manual work . 

35 AS described above, according to this embodiment, 

the process for closing a part of the cell ends at the 
end surface of the honeycomb structure can be 
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rationalized, so that the productivity of the honeycomto 
structure with a part of the cell ends closed can be 
remarkably improved over the prior art. 
( Embodiment 2 ) 

5 According to the first embodiment described above, 

rhe slurry 60 is hardened by baking it at the same time 
as tne honeycomb structure body 86. In the second 
embodiment, by contrast, the honeycomb structure body 86 
is baked before the slurry 6 0 is caused to enter the cell 

10 ends of the honeycoinb structure body 86 • Also, the 

slurry 60 is composed of a sealer (such as Sumiceram 
(trade name)) containing cereunaics having such a 
characteristic that it is hardened, after being charged, 
by the hardening process of drying in the air for IS to 

15 20 minutes at room temperature and holding at 110 to 120 

for one hour. 

Also in this case, the operation and effects similar 
to those of the first embodiment are obtained* 
( Embodiment 3 ) 

20 This embodiment represents a case in which the shape 

Of the cells of the honeycomb structure body 86 in the 
first embodiment is changed. Specifically, according to 
the third embodiment/ as shown in Fig- 5, the cells of 
the honeycomb structure body 86 are triangular, so that 

25 all the cell ends 82 have a triangular shape. 

Also in this case, the closing members 830 are 
arranged on a part of the cell ends 82 thereby to form 
the closed portions 83 by a method similar to the first 
and second embodiments, and similar effects to the first 

3 0 and second embodiments can be attained. 

Further, it is noticeable that the present 
embodiment can use the same through nole forming device 5 
as in the first embodiment. The tnrough hole forming 
device 5, as described above, can determine the position 

35 of radiating the high-density energy beam out of contact 

by the image processing^ and can readily follow the 
change in the shape and size of the object to be 
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radiated. as a result, the use of the through hole 
forming device 5 can produce a plurality of types of 
honeycomb structure on the same production line, thereby 
remarkably improving the manufacturing process. 
5 (Embodiment 4) 

As shown in Fig. 6/ this embodiment is different 
from the first embodiment in that, before attaching the 
resin film 2 to the end surface 861 of the honeycomb 
structure, the positions of the cell ends 82 at "Che end 

10 surface 861 are recognized and the positional information 

thereof is produced, after which a laser beam 520 is 
radiated on the end surface 861 having the resin film 2 
attached thereto thereby to form the through holes 20. 

This embodiment, as shown in Fig- 6, uses a device 

15 having a substantially similar configuration to the 

through hole forming device 5 shown in the first 
embodiment. , The component parts having the same 
functions are designated by the same reference numerals, 
respectively . 

2 0 According to this embodiment, the image data of the 

end surface 861 of the honeycomb structure 86(a) are 
collected using the camera unit 511 of the through hole 
forming device 5 from above. 

The imaging operation of the camera unit 511 is 

25 performed with the end surface 861 divided into a 

plurality of blocks . The image data obtained for the 
respective blocks are coupled to each other, so that the 
positional information of the cell ends 82 for the whole . 
end surface 861 is formed in the image processing unit 

30 512- 

For taking an image of a plurality of blocks , the 
camera unit 5ii ie fixed in position while the honeycomb 
structure body 86(a) placed on a moving unit not shown is 
moved . 

3 5 Then, the moving unit moves the honeycomb structure 

body 86(a) to the position designated by 86(b) in Fig. 6. 
The resin film 2 is attached to the end surface 861 of 
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the honeycomb structure body S6{t)) in such a mannor as to 
cover the whole of the cell ends 82 - According to this 
embodiment, the same film is used as in the first 
eitiJDOdiment . This film is not necessarily transparent and 
5 can be replaced with a different material. 

Also, the whole o£ the end surface B61 is not 
necessarily covered by a single film, but a plurality of 
films may be combined. Depending on the specification of 
the honeycomb structure to be produced^ not the whole but 
10 only a part of the end surface 861 may be covered. 

Then, the honeycomb structure body 86(b) is moved to 
the position 86(c) by the moving unit. in moving the 
honeycomb structure 86, the origin of the position 
coordinate with the honeycomb structure 86 located just 
15 under the COg laser emitter 521 of the heat radiation 

means 52 is set to coincide with the origin of the 
position coordinate with the honeycomb structure 86 
located just under the camera unit 511. 

In forming the through holes 20, as in the first 
20 embodiment, the position at which the laser beam 520 is 

to be radiated and the size of each through hole 20 are 
determined by calculation in the control means 53 based 
on the image data received from the image processing 
means 51. 

25 According to this embodiment, the size of each 

through hole 2 0 is changed in accordance with the opening 
area of the corresponding cell end to be closed. 

Specifically, as shown in Table 1, a matrix of the 
cell end opening area and the through hole size is 

30 prepared, and the diameter of each through hole is 
determined in accordance with this matrix. 
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Table 1 



opening area of 



Diameter of 



cell nd (ttim^) 



through hole (inm<t») 



not more than 0.6 4 



0.64 - 1.0 
1.0 - 1.4 
1.4 - 1.96 
1.96 - 2.56 



0 . 6 
0.8 

1 



1.2 
1 . 4 



10 



15 



20 



25 



The laser beam 520 is radiated so that the through 
holes 2 0 are formed one by one sequentially. 

In forming a given through hole 20, the laser beeim 
520 is first applied to the cenrer of the particular 
prospective through hole 20, and then the position of 
radiation is spirally displaced relatively to increase 
the diameter of the through hole gradually to the desired 
size. In this way, a substantially circular through hole 
2 0 is formed about the center of gravity o£ the opening 
area of each cell end. 

The through holes 2 0 are formed following this 
procedure, and therefore the diameter of the laser beam 
520 is desirably as small as possible. According to rhis 
embodiment, the diameter of the laser beam 52 0 is 0.1 
mm0. Hlso, the intensity of the laser beam 520 is 
preferably the required minimum to burn the resin film 2. 
According to this embodiment, the output is set to 3 to 5 
W. 

In the process, the laser beam 520 is radiated on 
the desired position by fixing the position at which the 
high— density energy beam is radiated while moving the 
honeycomb structure body 86(c) by the moving unit. 

Then, through holes 20 are similarly formed on the 
other end surface of the honeycomb structure body 86. 
After that, the process of causing th© slurry into the 
cell ends, drying and baking are conducted as in the 
first embodiment. 

According to this embodiment, the cell ends 86 can 
be directly viewed when acquiring the positional 
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inf oriua-tion of the cell ©nds 8 6 by tne imaging processing 
means described above. As compared witii the first 
embodiment in which the image is taken through the resin 
film 2, therefore, accurate data can be obtained. As a 
5 result, the the positions where the through holes 2 0 are 

formed can be calculated with higher accuracy. 

According to this embodiment, as described above, 
the size of each through hole 2 0 is changed in accordance 
with the opening area of the corresponding cell end 82. 
10 As a result/ an appropriate amount of slurry can be 

applied in accordance with the opening area of each cell 
end 82, thereby making it possible to reduce the 
thickness variation of rhe closed portions 83, 

Further, each through hole 20 is formed in a circle 
15 by radiating the laser t>eam 520 first about the center of 

gravity of the opening area of the prospective cell end, 
and therefore, the slurry can be introduced evenly 
without imbalance . 

Also, the laser beam 520 is applied first at the 
20 center of the prospective through hole 20, and then the 

position of radiation is spirally displaced relatively in 
such a manner as to increase the diameter of the through 
hole 20 gradually to the desired size. By doing so, the 
resin film 2 that has thus far existed in the through 
25 hole 2 0 can be positively burned off without any 
remainder • 

Furthermore, according to this embodiment, the 
positions of the camera unit 51 and the co^ laser emitter 
521 are fixed, while the honeycomb structure body 86 is 
3 0 relatively moved by a moving unit not shown. In this 
way, both the equipment cost of the whole system is 
reduced and the stability is improved at the same time* 

The other points produce the same effects as in the 
first embodiment. 
3 5 ( Embodiment 5 ) 

This embodiment is different from the first and 
fourth embodiments in that, as shown in Fig. 7, before 
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attaching the resin film 2 to the end surfac 861 of the 
honeycomb structure, the positions of the cell ends 82 of 
the end surface 861 are recognized to produce the 
positional information ther of, after which the through 
5 holes 20 are foinned xn the resin film* Then, the resin 

film is attached to the end surface 861 of the honeycomb 
structure - 

As shown in Fig. 7, this embodiment also uses a 
through hole forming device 5 having a substantially 

10 similar configuration to the through hole forming device 

5 shown in the first embodiment. The component parts 
having the same functions as the corresponding component 
parts of the fourth embodiment are designated by the same 
reference numerals, respectively. 

15 In this embodiment^ as in the fourth embodiment, the 

first step is to acquire the positional information of 
all the cell ends using the image processing means 51 of 
the through hole forming device 5 . 

Then, according to this embodiment, as shown in Fig, 

2 0 1, the resin film 2 , in a roll^ is extended hori2sontally 

and irradiated with the laser beam 520 emitted from the 
Coj laser emitter 521 thereby to foirm the through holes 
20. In the process, the relative movement of the CO^ 
laser emitter 521 and the resin film 2 is accomplished by 

25 moving the CO2 laser beam emitter 521 while keeping the 
resin film 2 fixed in position. 

Also, the origin of the position coordinate with the 
honeycomb structure 86 located just under the camera unit 
511 is set to coincide, at the optimal position, with the 

30 origin of the position coordinate with the resin film 2 
extended hor i zontal ly . 

As the next step, according to this embodiment, the 
resin film 2 formed with the through holes 2 0 ie cut to a 
predetermined length and manually attached to the end 

35 surface 861 of the honeycomb structure body 86, After 

that, tlie extraneous portion of the resin film 2 is cut 
off- This job is carried out also for the other end 
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surface of -tne honeycomti e-truct-ure body 86- The other 
points are similar to th© corresponding points in the 
fourth embodiment , 

According to this embodiment^ the through holes 20 
5 are formed in the resin film 2 as an independent entity. 

As a result, there is no fear of radiating the laser beam 
520 on the honeycomb structure body 86 or burning the 
resin film 2 already arranged at the other end. Thus, 
the work for forming the through holes 2 0 can be easily 
1 0 conducted • 

The other operations and effects are similar to the 
corresponding ones of the fourth embodiment. 
(Embodiment 6 ) 

This embodiment represents a method of processing 
15 the image data of the image processing means 52 in the 

first, fourth and fifth embodiments. 

According to this embodiment, as shown in Fig* 8, 
the positional information of the cell ends 82 is 
produced in the image processing means 51 by segmenting 

2 0 the area including the end surface 861 of the honeycomb 

structure body 86 into blocks SI to S9- As shown in 
Figs. 9 and 10, image data for the area including the 
portion duplicated with at least a part of an adjacent 
block are collected for each block • 
25 Specifically, as shown in Fig. 9, the contour of the 

block 31 is rectangular in shape and is defined by the 
boundaries of Rll to Rl4- The contour of the block S2, 
on the other hand, is also rectangular in shape and 
defined by the boundary lines R21 to R24. In similar 

3 0 fashion, the contour of the block Sn is rectangular in 

shape and defined by the boundary lines Rnl to Rn4- 

As a result, the boundary between adjacent blocks 
always has a duplicated portion of the two adjacent 
blocks. The boundary between blocks SI and 82, for 
35 example, has a duplicated portion S12 which belongs to 

both blocks 81 and S2 . Similarly, the boundary between 
blocks SI and S6 has a duplicated portion Si 6 which 
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belongs ro both blocks si and S5, Wh©n collecting the 
image data of block SI, therefore, as shown in Pig. 9, 
the image data including the duplicated portions S12 and 
S16 is collected. 
5 As shown in Fig, 10, the image data of the block 32 

is collected also from the duplicated portions 312^ S25 
between the blocks SI and S5 and the portion duplicated 
with the block S3 not shown. 

In similar fashion, the image data of other blocks 
10 S3 to S9 are collected also from the portions duplicated 

with adjacent blocks. 

AS the next step, the image processing unir 512 
couples the image data of the blocks SI to S9 by 
superposing the duplicated portions thereof, and thus 
15 produces the positional information of the cell ends for 

the whole end surface. In the process, each image data 
is set in position by precisely superposing the images of 
the same cell ends 82 existing in the duplicated 
portions. For this purpose^ various methods are employed 

2 0 based on specific algorithms. 

By employing this method of collecting the image 
data, positional information very high in accuracy can be 
obtained. 

Specifically, the image data obtained from a single 
25 camera is such that the portions distant from the center 
thereof are viewed from a diagonal direction* Therefore, 
the narrower the visual field, the more accurate the 
information obtained- Also, the cells of the honeycomb 
structure are so small in size and the grasping of the 

3 0 area thereof is so important that image data of very high 

accuracy is required - 

For this reason, a plurality of image data each 
collected from a comparatively small visual field can be 
effectively combined. 
35 According to this embodiment, in particular, the 

accuracy by which the image data are coupled with each 
other can be improved by producing the image data 
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including the duplicated portions as described above. As 
a result, the positional information of the cell ends 82 
for the whole end surface of the honeycomb structure body 
can be grasped very accurately. 
5 {Embodiment 7) 

A method o£ manufacturing a ceramic honeycomb 
structure according to a seventh embodiment of the 
invention will be explained with reference to Figs- 3, 4, 
S, 11(a) to 11(d), 12 and 13. 
10 In this embodiment, as shown in Figs. 14(a) and 

14(b), there is provided a method of producing a ceramic 
honeycomb structure 8 for the carrier of an exhaust gas 
purification system of an automotive vehicle, which 
honeycomb structure 8 has all the cell ends of tue end 
15 surfaces thereof closed . 

According to this embodiment, ae shown in Pig. 
11(a), a honeycomb structure body 86 is produced with all 
the cell ends 82 open to the two end surfaces thereof. 

Also, as shown in Pig. 11(a), a transparent resin 
20 film 2 is attached in such a manner as to cover one end 

surface 861 of the honeycomb structure body 86. Then, as 
shown in Fig. 11(b), the portions of the resin film 2 
corresponding to the cell ends 82 to be closed are melted 
or burned off by being irradiated with a high-density 
25 energy beam thereby to form the through holes 20. 

As the next step, as shown in Fig. 11(c), the 
honeycomb structure body is placed on a base 4 9 (Tig. 12) 
with the end surface 661 having the resin film 2 0 
attached thereto facing up, and the other end surface 862 
3 0 thereof facing down- Then, the masking powder 4 is 

charged by way of the through holes 2 0 of the resin film 
2 and deposited on the cell ends of the other end surface 
862. The masking powder 4 thus deposited is hardened to 
thereby form masked portions 40. 
3 5 After that, the end surfaces 861, 862 are dipped in 

the slurry 60 containing an end surface closing material. 
Thus, the slurry 60 is caused to enter the cell ends 82 
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by way of the through holes 2 0 for the end surface with 
the resin film 2 attached thereto, and through the 
openings lacking the masked portions 40 for the end 
surface having the masked portions 40- Then, the slurry 
5 6 is hardened while at the same time removing the resin 

film 2 and the masked portions. 

According to this embodiment, the honeycomb 
structure body 8 6 is produced by extrusion molding. 
Specifically, a cylindrical long honeycomb structure 

10 having a multiplicity of square cells is produced by use 

of a ceramic material making up cordierite, and cut to a 
predetermined length thereby to form the honeycomb 
structure body 86. The cell ends 82 of the honeycomb 
structure body 8 6 are all open to the end surfaces 861, 

15 862. 

Next, as shown in Fig. 11(a), the resin film 2 is 
attached ro the whole of one end surface 861. In this 
embodiment, a thermoplastic reein film having a total 
thickness of 110 ptm with an adhesive coated on one 

20 surface thereof is used. 

As shown in Fig- 2, according to this embodiment, 
the portions of the resin film 2 corresponding to the 
cell ends 82 to be closed are melted or burned o££ by a 
high-density energy beam using the through hole forming 

2 5 device 5 described with reference to the first embodiment 

thereby to form the through holes 20. 

As shown in Fig. 2, the through hole forming device 
5 includes image processing means 51 for acquiring the 
positional information by recognizing the positions of 

30 the cell ends 82 visually through the resin film 2 

attached to the end surface 861, heat radiation means 52 
for radiating a high-density energy beam (laser beam) on 
the resin film 2, and control means 53 for determining 
the position of radiation of the high-dens=iity energy beam 

35 520 and thus operating the heat radiation means 52 based 
on the positional information supplied from the image 
processing means 51- 
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The image processing means 5i includes a camera unit 
511 for picking up an image of an end surface, and an 
image processing unit 512 for forming image data. A 
plurality of camera units 511 are preferably provided 
depending on the sise o£ the particular end surface. 
This embodiment, however^ is configured with a single 
camera unit 511 which is appropriately moved to image a 
plurality of areas sequentially* 

The heat radiation means 52 includes a CO2 laser 
emitter 521 and a moving unit 522 having built therein a 
control unit for the CO^ laser emitter 52- one CO^ laser 
emitter 521 is used in this embodiment for the reason of 
equipment cost, although the use of a plurality of COj 
laser emitters 521 would improve the efficiency. 

The control means 5 3 calculates the position and the 
opening area of each cell end 8.2 based on the image data 
received from the image processing means 51, and 
determines the positions o£ the coll ends 82 to be closed 
thereby to determine the positions where the through 
holes 20 are to be formed. It also determines the 
contour position 22 {Fig, 3) for cutting off the 
unrequired surrounding portion o£ the resin film 2 • This 
information on the through hole forming positions and the 
contour position are supplied to the heat radiation means 
25 52 thereby to control the movement and radiation of the 
CO2 laser emitter 521. 

By using the through hole forming device 5 having 
this configuration, as shown in Fig. 2^ the image data is 
produced by imaging the end surface 861 of the honeycomb 
3 0 structure body 86 V7ith the camera unit 511* Then, the 

control means 5 3 calculates the through hole forming 
positions and the contour position. According to this 
embodiment, the positions where the through holes are to 
be formed are determined in such a manner as to form a 
3 5 checkered pattern of the closed portions with alternating 

open and closed ends of adjacent cells. As the next 
step, the honeycomb structure is moved to a position 
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under the laser radiation means or the radiation means is 
moved with the origin of the coordinate system just under 
the camera unit set to coincide with the origin of the 
coordinate system under the radiation means. 
5 Based on the instruction from the control means 3 , 

the laser beam 52 0 is sequentially radiated from the CO2 
laser emitter 521 and the resin film 2 is melted or 
burned off thereby to form the through holes 20 and the 
contour position 22. 
10 As a result, as shown in Fig. 3, the resin film 2 

having the unrequired peripheral portion 2 9 outside of 
the contour position 22 cut off and having the through 
holes 2 0 formed at positions corresponding to the cell 
ends to be closed is arranged on the end surface of the 
15 honeycomb structure body 86. 

The squares lacking a peripheral portion thereof are 
not included in the checkered pattern but are filled with 
the closing material. 

Then, as shown in Fig. 12, the honeycomb structure 
20 body 86 is placed on a base 49 with the end surface 861 

having the resin film 20 facing up and the other end 
surface 862 facing down. In the process, a protective 
film 48 adapted not to be coupled with the masking powder 
4 at the time of hardening the latter is laid on the 
25 upper surface of the base 49, and the honeycomb structure 
86 is placed on the protective film 49. A heater is used 
as the base 49. 

The masking powder 4 used in this embodiment 
contains, by weight, 55 parts of epoxy resin constituting 
3 0 thermosetting resin powder, 45 parts of high-density 

polyethylene constituting thermoplastic resin powder, 
three parts of Microsphere (trademark:) constituting a 
foaming agent, and two parts of a surface active agent 
constituting a fluidity improver. 
35 The masking powder 4 is charged by way of the 

through holes 20 of the resin film 2 and deposited on the 
cell ends of the other end surface 862. 
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Then, the masking powder 4 is heated toy the toaee a 9 
providing the heater. As a result, as shovm in Fig, 13, 
the masking powder 4 is melted and hardened to form the 
masked portions 40. 
5 The next step is to dip the end surface 861 in the 

slurry 6 0 containing an end surface closing material, so 
that the slurry 60 is caused to enter the cell ends by 
way of the through holes. According to this embodiment, 
as shown in Fig*. 4, a dipper 6 is used for this purpose. 

10 The dipper 6, as shown in Fig, 4, includes a handling 

unit 61 for holding and moving the honeycomto structure 
body 8 6 providing a work, a liquid tank 62 for storing 
the slurry 60 containing the end surface closing material 
composed of a main material adapted to constitute 

15 cordierite after baking, and a control unit 63 for 

controlling the handling unit 6. The control unit 63 is 
connected with a liquid level sensor 631 for detecting 
the liquid level of the slurry 60. 

In conducting the work with the dipper 6, as shown 

2 0 in Fig- 4, the honeycomb structure body 8 6 is first 

placed on the base 64 with the end surface to be 
processed down- Then, the honeycomb structure body 86 is 
held and lifted to a predetermined height by the clomp 
611 of the handling unit 6, and the handling unit 6 is 
25 moved thereby to move the honeycomb structure body 86 to 
a position over the slurry 60- The handling unit 6 is 
lowered to dip the end surface of the honeycomb structure 
body 86 in the slurry 60 • 

In the process, the control unit 63 calculates the 

3 0 dipping depth from the data of the liquid level sensor 

631 and the vertical distance covered by the handling 
unit 6, and controls the handling unit 6 to attain the 
desired dipping depth - 

AS a result^ at the end surface 861 of the honeycomb 
35 structure body 86 having the through holes 20 , the slurry 

60 enters the cell ends by way of the through holes 20. 

Then, the work using a similar dipper 6 is conducted 
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on -Che other end surface 8 62 of the honeycoint> s-truc-ture 
body 86- in this case, the slurry 60 enters the c 11 
ends by way of the openings having no masked portions 40. 
The liquid component of the slurry 60 that has 
5 entered each cell end 82 is dispersed inside the 

partitioning walls 81, and solidified with an increased 
solid concentration- After that, the honeycomb structure 
body 86 is baked. 

In this way, the slurry 60 is baked and solidified 
10 into a closing material 830 which forms each closed 

portion 83* At the same time, the resin film 2 attached 
to the end surface 861 and the masked portions 4 0 
arranged on the other end surface 862 are burned off. As 
a result, a honeycomb structure 8 with a part of the cell 
15 ends 82 thereof closed is obtained. 

The operation and effects of the present embodiment 
will be explained. 

in this embodiment, the process of filling wax and 
scraping out part of it as in. the prior art is eliminated 

2 0 in the step of masking the two end surfaces of the 

honeycomb structure body 86. Specifically, the through 
holes 2 0 can be formed simply by heating the portions of 
the end surface 861 where the through holes 2 0 are to be 
formed in the resin film 2. Therefore, no object is 
25 required to be physically removed thereby simplifying the 
work greatly. 

Also, the masking powder 4 can be charged easily 
using the resin film 2 only on the portions of the other 
end surface 862 requiring the masking. The masked 

3 0 portions 40 can be very easily formed by subsequently 

hardening the masking powder 4 , 

For this reason, the masking step can t>e remarkably 
improved over the prior art, thereby making it possible 
to reduce the working time, the number of steps and the 
35 production cost. 

Further, according to this ©mbodiment, the laser 
beam 52 0 providing a high-^density energy beam is radiated 
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on the resin film 2 theroby to form the through holes 20. 
AS a result., -the through holes 2 0 can be formed 
accurately and very easily. 

In addition, according to this embodiment, the use 
5 of the through hole forming device 5 having the image 

processing means 51 described above makes it possible to 
accurately grasp the positions o£ the cell ends even at 
an end surface of a ceramic honeycomb structure which is 
unavoidably deformed delicately in the course of 
10 manufacture. Especially in this embodiment which uses a 

transparent or translucent resin film, the image 
processing means can be effectively utilized: 

By automating the work of forming the through holes 
using the through hole forming device 5 described above, 
15 the efficiency can be remarkably improved as compared 

with the conventional manual work. 

Also, the masking powder 4 can be charged accurately 
at the required positions by use of the through holes 2 0 
of the resin film 2, thereby totally eliminating the 
2 0 problem of masking the two ends of a given cell 

erroneously. Thus, it is possible to produce a honeycomb 
structure 86 of high quality. 

As described above, according to the manufacturing 
method of this embodiment, the process for closing a part 
25 of the cell ends at the two end surfaces of the honeycomb 

structure 8 6 can be rationalized, and therefore the 
productivity of the honeycomb structure 8 6 can be 
remarkably improved over the prior art. 
(Embodiment 8 ) 

30 According to the seventh embodiment described above, 

the slurry 6 0 is hardened by baking it at the same time 
as the honeycoxcib structure body 86, in the eighth 
embodiment, by contrast, the honeycomb structure body 8 6 
is baked before the slurry 60 enters the cell ends of the 

35 honeycomb structure body 86. Also, the slurry 60 is made 

of a sealer (such as Aronceramic (trademark)) containing 
the ceramic which has such a characteristic as to harden 
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after being charged, dried in rhe air for 15 to 20 
minutes at room temperature and held at no to 120 °C for 
one hour. 

Also in this case, similar functions and ffects to 
5 those of the seventh -embodiment are obtained- 

{ Embodiment 9 ) 

According to this embodiment, the cell shape of the 
honeycomb structure body 86 is changed from the seventh 
embodiment- Specifically, in this embodiment, as shown 
10 in Fig. 5, the cells of the honeycomb structure body 8 6 

are triangular in shape, so that all the cell ends 82 
have a triangular shape. 

Also in this case, the closed portions 83 can be 
formed by arranging the closing members 83 0 at a part of 
15 the cell ends 82, and the function and effects similar to 

the eighth and ninth embodiments can be obtained by the 
same merhod as in the seventh and eighth embodiments • 

What is more noticeable is that also, according to 
this embodiment, the same through hole forming device 5 
2 0 can be used as in the seventh embodiment. The through 

hole forming device 5, as described above, can determine 
the position of radiation of the high-density energy beam 
out of contact by image processing, thereby making it 
possible to follow the shape and size of the object of 

2 5 radiation very easily. Further, ,the mask portions 4 0 can 

be formed on the other end surface at accurate positions 
readily as long as the through holes 2 0 are accurately 
formed in the resin film 2 . 

As a result, the use of the through hole forming 

3 0 device 5 described above can produce a plurality of types 

of honeycomb structure on the same production line, 
thereby leading to a remarkable rationalization of the 
process . 
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WHAT IS CLAIMED IS: 

1. A method of manufacturing a ceramic honeycomb 
structure in which a part of the cell ends located on an 
end surface of the honeycomb structure are closed, 

5 comprising the steps of: 

fabricating a honeycomb structure body 
with the cell ends opened at the end surfaces and closing 
a part of the cell ends at an end surface of the 
honeycomb structure body, the cell end closing step 
10 including the substeps of; 

attaching a film to said end surface of 
the honeycomb structure body in such a manner as to cover 
at least a part of the cell ends, 

forming through holes by thermally melting 
15 or burning off the film located ar the cell ends to be 

closed, 

dipping said end surface in a slurry 
containing an end surface closing material thereby to 
cause the slurry to enter the cell ends by way of the 
2 0 through holes, and 

hardening the slurry while at the same 
time removing the film- 

2 . A method of manufacturing a ceramic honeycomb 
structure according to claim 1, wherein said through 

2 5 holes are formed in the film by radiating a high-density 

energy beam to the film and thereby melting or burning 
off the film* 

3 . A method of manufacturing a ceramic honeycomb 
structure according to claim 2, wherein a transparent or 

3 0 translucent film is used and the positions to be 

irradiated with the high-density energy beam are 
determined based on the positional information of the 
cell ends acquired by an image processing means for 
recognizing the positions of the cell ends visually 
35 through the film attached to the end surface o£ the 

honeycomb structure body. 

4 . A method of manufacturing a ceramic honeycomb 
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structure according to claim 2, wherein said high-doneity 
energy beam is a laser beam. 

5. A method of manufacturing a ceramic honeycomb 
structure according to claim 3, wherein said high-density 

5 energy beam is a laser beam, 

6, A method of manufacturing a ceramic honeycomb 
structure in which a part of the cell ends located on the 
end surfaces of the ceramic honeycomb structure are 
closed, comprising the steps of; 

10 fabricating a honeycomb structure body 

with all the cell ends open on the end surfaces; 

attaching a transparent or translucent 
resin film in such a manner as to cover one of the end 
surfaces of the honeycomb structure body; 

15 forming through holes by radiating a high- 

density energy beam and thus melting or burning off the 
resin film portions located at the cell ends to be 
closed; 

placing the honeycomb structure body on a 
20 base with the end surface having the resin film attached 

thereto up and the other end surface down; 

charging the masking powder by way of the 
through holes of the resin film and depositing the 
masking powder at the cell ends of the other end surface; 
25 forming mask portions by hardening the 

deposited masking powder; 

dipping each end surface in a slurry 
containing an end surface closing material ^ and causing 
the slurry to enter the cell ends by way of the through 
30 holes at the end surface having the resin film attached 

thereto, and by way of openings lacking the mask portions 
at the end surface having the mask portions ; and 

hardening the slurry while at the same 
time removing the resin film and the mask portions. 
35 7. A method of manufacturing a ceramic honeycomb 

structure according to claim 6, wherein the positions to 
be irradiated with the high-density energy beam are 
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determined based on rne positional information of the 
cell ends acquired by use of image processing means for 
recognizing the positions of the cell ends visually 
rurough the resin film attached to said end surfaces. 
5 8- A method of manufacturing a ceramic honeycomb 

structure according to claim 6, wherein the high-density 
energy beam is a laser beam. 

9- A method of manufacturing a ceramic honeycomb 
structure according to claim 6, wherein said masking 

10 powder contains thermosetting resin powder. 

10- A method of manufacturing a ceramic honeycomb 
structure according to claim S, wherein said masking 
powder contains resin powder having a different melting 
point from said thermosetting resin powder, 

15 11- A method of manufacturing a ceramic honeycomb 

structure according to claim 9, wherein said masking 
powder contains a foaming agent. 

12, A method of manufacturing a ceramic honeycomb 
structure according to claim 9 , wherein said masking 

20 powder contains a fluidity improver for improving the 

fluidity at the time of charging the masking, powder. 

13, A through hole forming device for foarming 
through holes at the desired positions of the cell ends 
in a transparent or translucent film attached to cover at 

25 least a part of the open cell ends at an end surface of a 
honeycomb structure, the device comprising: 

image processing means for acquiring the 
positional information by recognizing the positions of 
the cell ends visually through the film attached to said 

30 end surface; 

heat radiation means for radiating a high- 
density energy beam on the film; and 

control means for determining the 
positions of the high-density energy beam radiation and 
35 thereby operating said heat radiation means based on the 

positional information output from said image processing 
means . 
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14. A through hoi© forming device according -bo 
Claim 13, wherein th^ nigh-density energy beam is a laser 
beam. 

15. A method of manufacturing a ceramic honeycomb 
5 structure in which a part of the cell ends at an end 

surface of the ceramic honeycomb structure is closed, 
wherein the process for closing a part of the cell ends 
of an end surface of a honeycomb structure body 
fabricated with the cell ends open to the end surface 
10 includes the steps of: 

acquiring the positional information on 
the cell ends using an image processing means for 
recognizing the positions Of the cell ends; 

attaching a film to said end surface of 
15 the honeycomb structure body in such a manner as to cover 

at least a part of the cell ends; 

forming through holes by thermally melting 
or burning off the portions of the film located at the 
cell ends to be closed based on the positional 
2 0 information; 

dipping said end surface in a slurry 
containing an end surface closing material and thereby 
causing the slurry to enter the cell ends by way of the 
through holes 7 and 
25 hardening the slurry while at the same 

time removing the film, 

16. A method of manufacturing a ceramic honeycomb 
structure in which a part of the cell ends at an end 
surface thereof is closed, wherein the process of closing 
30 a part of the cell ends at an end surface of the 

honeycomb structure fabricated with open cell ends at the 
end surface includes the steps of: 

acquiring the positional information on 
the cell ends using an image processing means for 
35 recognizing the positions of the cell ends; 

forming through holes by thermally melting 
or burning off, based on the positional information. 
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portions of the film located at positions corresponding 
to the cell ends to be closed; 

attaching a film on said end surface of 
the honeycomb structure body, and locating said through 
5 holes at the cell ends to be closed; 

dipping said end surface in a slurry 
containing an end surface closing material, and causing 
said slurry to enter the cell ends by way of said through 
holes; and 

IQ hardening said slurry while at the same 

time removing the film. 

17. A method o£ manufacturing a ceramic honeycomb 
structure according to claim 15, wherein the through 
holes o£ the film are formed by radiating a high-density 

15 energy beam on the film and thereby melting or burning 

off the film. 

18. A method of manufacturing a ceramic honeycomb 
structure according to claim 16, wtierein the through 
holes of the film are formed by radiating a high-density 

2 0 energy beam on the film and thereby melting or burning 

off the film. 

19. A method o£ manufacturing a ceramic honeycomb 
structure according to claim 17, wherein said high- 
density energy beam is a laser beam. 

25 20. A method of manufacturing a ceramic honeycomb 

structure according to claim 1, wherein said through 
holes are formed in the film by bringing a heated jig 
into contact with the film and melting or burning off the 
film. 

3 0 21. A method of manufacturing a ceramic honeycomb 

structure according to claim 15/ wherein said through 
holes are formed in the film by bringing a heated jig 
into contact with the film and melting or burning off the 
film. 

35 22. A method of manufacturing a ceramic honeycomb 

structure according to claim 16, wherein said through 
holes are formed in the film by bringing a heated jig 



20 0 1* 5fllOB 158113^ 



AOKl. 1SH1DAW9K>>?3 8rJb47Uiyil 



r. J^/ \} j 



into contact with the film and melting or burning off the 
film* 

23. A method of manufacturing a ceramic honeycomb 
structure according to claim 1 or any one of claims 15 to 

5 22, wherein the size of each through hole formed in the 

film attached to the cell ends is changed in accordance 
with the opening area of each cell end. 

24. A method of manufacturing a ceramic honeycomb 
structure according to claim 1 or any one of claims 15 to 

10 23, wherein said through holes are formed substantially 

in a shape about the center of gravity of the opening 
area of each cell end. 

25. A method of manufacturing a ceramic honeycomb 
structure according to claim 1 or any one of claims 15 to 

15 24, wherein said film is a resin film or a wax sheet, 

26. A method of manufacturing a ceramic honeycomb 
structure according to claim 2 or 17, wherein said 
through holes are formed using a high-density energy beam 
in such a manner that the high-density energy beam is 

2 0 radiated first at the center of each through hole to be 

formed and the position of radiation is relatively 
displaced spirally to increase the diameter of the 
through hole to the desired size. 

27. A method of manufacturing a ceramic honeycomb 
25 structure according to claim 2 or 17, wherein said 

through holes are formed in such a manner that the 
position of radiation of the high-density energy beam is 
fixed while the honeycomb structure body is moved to 
radiate the high-density energy beam at the desired 
30 position. 

28. A method of manufacturing a ceramic honeycomb 
structure according to claim 3, wherein the image 
processing means produces the positional information of 
the cell ends in such a manner that said end surface of 

3 5 the honeycomb structure body is segmented into a 

plurality of blocks for each of which the image data for 
an area including the particular block and a portion 
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duplicated with at leasr a part of an adjacent block is 
collected for each bioclc^ and tlie image data for all the 
blocks are coupled to each other by superposing th© 
duplicated areas thereby to produce the positional 
5 information on the cell ends for the entire surface end. 

29. A method of manufacturing a ceramic honeycomb 
structure according to claim 15, wherein the image 
processing means produces the positional information of 
the cell ends in such a manner that said end surface of 

10 the honeycomb structure body is segmented into a 

plurality of blocks for each of which rhe image data for 
an area including the particular block and a portion 
duplicated with at least a parr of an adjacent block is 
collected for each block, and the image data for all the 

15 blocks are coupled to each other by superposing the 

duplicated areas thereby to produce the positional 
information on the cell ends for the entire surface end. 

30. A method of manufacturing a ceramic honeycomb 
structure according to claim 28, wherein said image 

2 0 processing means collects the image data using a camera 

fixed in position while the honeycomb structure body is 
moved to locate each of the blocks sequentially within 
the range of visual field of the camera. 

31. A method of manufacturing a ceramic honeycomb 
25 structure according to claim 28, wherein said through 

holes are formed for each block, and in the presence of a 
block distant from any adjacent block immediately after 
completely forming the rhrough holes for a given block, 
the through holes are formed for said distant block. 
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ABSTRACT OF THF ; DTSCLQSURE 

A method of manufacturing a honeycomb structure and 
10 a through hole forming device used in the manufacture of 

rhe honeycomb struccure are disclosed, in which the step 
of closing a part of the cell ends at an end surface of 
rhe honeycomb srrucrure is rationalized- in closing a 
part of the cell ends (82) at the end surface (861) of a 
15 noneycomb structure body (86), a film (2) is attached to 

the end surface (861) of the honeycomb structure body 
(86) in such a manner as to cover the cell ends (82)- 
The portion of the film (2) located at the cell ends (82) 
to be closed is thermally melted or burnt off thereby to 
20 form through holes (20). The end surface (861) is dipped 

in a slurry containing an end surface closing material, 
so that the slurry is caused to enter the cell ends (82) 
by way of the through holes (20)- After that, the slurry 
is hardened while at the same time removing the resin 
25 film (2). 
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